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WHAT IS CLAIMED IS: 

1. A head substrate of a printing head detachably 
mounted on a printer main body, comprising: 

plural external connection terminals individually 
receiving, from the exterior, a binary logic signal 
corresponding to whether or not to execute a recording 
operation, a recording image signal and a clock signal; 

recording execution means for executing the 
recording operation according to the recording image 
signal and the clock signal entered through said 
external connection terminals, in case said binary 
logic signal is in a first state; 

data memory means for executing a memory access 
which is at least either of data writing and data 
readout; and 

memory access means for recognizing said binary 
logic signal as an access permission signal and 
executing the memory access to said data memory means 
at a timing corresponding to the clock signal when said 
logic signal is in a second state, 

2. A head substrate according to claim 1, wherein 
said external connection terminals include: 

first common terminal wiring means for supplying 
said externally entered binary logic signal to said 
memory access means and to said recording execution 
means ; and 
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second common terminal wiring means for supplying 
said externally entered clock signal as a recording 
clock signal to said recording execution means and as a 
memory clock signal to said memory access means. 

A head substrate according to claim 2, 

where irk 

said recording execution means is adapted for 
executing Ythe recording operation based on the 
recording itpage signal serially entered into one of 
said external connection terminals; and 

said comm9n terminal wiring means is adapted for 
serially supplying said memory access means with the 
input signal to the same external connection terminal 
that receives the serial input of the recording image 
signal, as writing data. 



A head substrate according to claim 2, 

where iriN 

saidVrecording execution means is adapted for 
executing t^e recording operation based on the 
recording image signal serially entered into one of 
said external connection terminals ; and 

said ponunon terminal wiring means is adapted for 
serial sup^y^of reafl data of said memory access means 
to the same external connection terminal that receives 
the serial input of the recording image signal. 
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A head substrate according -to claim 2, 

whereiA: 

sa:m recording execution means is adapted for 
executingX the recording operation based on the 
recording Image signal parallel entered into plurality 
of said external connection terminals; and 

said conunon terminal wiring means is adapted for, 
parallel supplying to said memory access means an input 
signal to said i5J.ural external connection terminals 
that receive the ^parallel input of the recording image 
signal, as writing\data . 
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A head substrate according to claim 2, 

whereinN 

saicK recording execution means is adapted for 
executing t^ie recording operation based on the 
recording imdge signal parallel entered into plurality 
of said external connection terminals; and 

saidACQmmon \erminal wiring means is adapted for 
parallel supplying i^ad data of said memory access 
means to said plural Eternal connection terminals, 
receiving the parallel iSjput of the recording image 
signal , 



A head substrate according to any of claims 2 
to 6, ^herein: 

sai\l recording execution means includes a shift 
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*ategister which is reset by a reset signal externally 
ervtered into one of said external connection terminals 
andVs adapted to temporarily hold and parallel output, 
at a xiiming corresponding to the clock signal, the 
recording image signal serially entered into another of 
said external connection terminals; and 

said qpmmon terminal wiring means is adapted for 
supplying said memory access means with the reset 
signal for sard shift register, as said binary logic 
signal constituting said access permission signal. 



A head substrate according to any of claims 2 
to 6, ^herein: 

sai)d recording execution means includes a shift 
register which is adapted to be reset by a reset signal 
externally ^entered into one of said external connection 
terminals an\ then to temporarily hold and parallel 
output, at a timing corresponding to the clock signal, 
the recording image signal serially entered into 
another of said external connection terminals, and a 
latch circuit Vb^ch\is adapted to be reset by said 
reset signal ^ad^thenVto temporarily hold and output 
the recording image signal parallel outputted from said 
shift register; and 

said common terminal wiring means is adapted for 
supplying said memory access n^ans with the reset 
signal for said latch circuit, ^ said binary logic 
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l^tuting said access permission signal- 



A head substrate according "bo any of claims 2 
therein: 

saiYi recording execution means includes a shift 
register "Which is adapted to be reset by a reset signal 
external ly\entered into one of said external connection 
terminals and then to temporarily hold and parallel 
output, at a Viming corresponding to the clock signal, 
10 the recording image signal serially entered into 

another of saidVexternal connection terminals, and a 
latch circuit whAch is adapted to be reset by said 
reset signal and -bfien to temporarily hold and output 
the recording image\ signal parallel outputted from said 
15 shift register; and 

said common terminal wiring means is adapted for 
supplying said memory access means with said reset 
signal as said binary loWc signal constituting said 
access permission signal. 

20 

10. A head substrate Recording to any of claims 2 
to 6 , wherein : 

said recording execution \means includes a shift 
register which is adapted to b^ reset by a reset signal 
25 externally entered into one of daid external connection 
terminals and then to temporarily hold and parallel 
output, at a timing corresponding * to the clock signal, 
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^he recording image signal serially entered into 
aAother of said external connection terminals, and a 
latch circuit which is adapted to temporarily hold and 
output the recording image signal parallel outputted 
from said shift register at a timing corresponding to a 
latch signal externally entered into still another of 
said external connection terminals; and 

said\common terminal wiring means is adapted for 
supplying ^aid memory access means with said latch 
signal as saq.d binary logic signal constituting said 
access permission signal 

11. A headv substrate according to any of claims 1 
to 6, wherein saifl recording execution means includes 
plural recording elements for recording the recording 
image signal parallel outputted from said latch 
circuit, corresponding to a recording pulse signal 
externally entered into\one of said external connection 
terminals. 

12. A head substrate according to claim 11, 
wherein said recording element is a heat generating 
element . 




\3. A head substrate according to any of claims 2 
to 6, wherein said common terminal wiring means is 
adapted to supply said memory access means with the 
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clock signal for said recording image signal, as a 
memory clock signal . 
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14. A head substrate according to any of claims 2 
to 6\ wherein: 

said data memory means is means for executing both 
data writing and data readout as the memory access; 

saiid memory access means is means for selectively 
executing either of data writing into and data readout 
from said \data memory means corresponding to an 
externally \entered mode switching signal; and 

said common terminal wiring means is adapted for 
supplying sa±id memory access means with the input 
signal to one >pf said external connection terminals as 
the mode switching signal. 
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15. A head Substrate according to any of claims 2 
to 6, wherein: 

said recording\ execution means is adapted for 
receiving a driving felectric power externally entered 
from one of said external connection terminals; and 

said common terminal wiring means is adapted for 
supplying said memory access means with the driving 
electric power for said recording execution means. 

16. A head substrate according to any of claims 2 
to 6, wherein said external connection terminals, said 
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recording execution means, said data memory means, said 

lory access means and said common terminal wiring 
mear^s are constituted by films formed on one base 
substYate. 



17. \ A printing head detachably mounted on a 
printer ma\n body, comprising a head substrate 
according t<\any of claims 1 to 6, 



A printing head according to claim 17, 
whereinNsaid recording execution means includes plural 
recording N^lements for recording. 

19\ Jk pfsj-nting head according to claim 18, 
wherein said recording element is a heat generating 
element . 




SO. A printing head according to claim 19, 
whereiX the recording is executed by discharging ink by 
the heatXgenerated by said heat generating element. 



21. A printing head detachably mounted on a 
printer main body, comprising: 

plural external connection terminals individually 
receiving, from the exterior, a binary logic signal 
corresponding to whether or not to execute a recording 
operation, a recording image signal and a clock signal; 



• # 

- 45 - 



recording execution means for executing the 
recording operation according to the recording image 
signal and the clock signal entered through said 
external connection terminals, in case said binary 
5 logic signal is in a first state; 

data memory means for executing a memory access 
which is at least either of data writing and data 
readout ; and 

memory access means for recognizing said binary 
10 logical signal as an access permission signal and 

executing the memory access to said data memory means 
at a timing corresponding to the clock signal when said 
logical signal in a second state. 



15 22. A printing head according to claim 21, 

wherein said external connection terminals include: 

first common terminal wiring means for supplying 
said externally entered binary logic signal to said 
memory access means and to said recording execution 

20 means; and 

second common terminal wiring means for supplying 
said externally entered clock signal as a recording 
clock signal to said recording execution means and as a 
memory clock signal to said memory access means . 

25 

23. A printing apparatus comprising: 
a printing head according to claim 17; 
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input: means for individually transmitting the 
binary logic signal of the first state and various 
signals such as the recording image signal and the 
clock signal respectively to plurality of said external 
connection terminals of said printing head, thereby 
causing said recording execution means to execute a 
recording operation; and 

access control means for transmitting the vinary 
logic signal of the second state and the clock signal, 
etc. to said plural external connection terminals of 
said printing head, thereby causing said memory access 
means to execute the memory access. 

24. A printing apparatus comprising: 

a printing head according to claim 21; 

input means for individually transmitting the 
binary logic signal of the first state and various 
signals such as the recording image signal and the 
clock signal respectively to said plurality of external 
connection terminals of said printing head, thereby 
causing said recording execution means to execute a 
recording operation; and 

access control means for transmitting the binary 
logic signal of the second state and the clock signal, 
etc. to said plural external connection terminals of 
said printing head, thereby causing said memory access 
means to execute the memory access . 
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25. A printing apparatus according to claim 23, 
wherein: 

said input means is adapted for serial 
transmission of the recording image signal to a 
5 specified one of said external connection terminals; 
and 

said access control means is adapted for serial 
transmission of the writing data for said memory access 
means to one of said external connection terminals in 
10 which the recording image signal is serially entered. 

26. A printing apparatus according to claim 23, 
wherein: 

said input means is adapted for parallel 
15 transmission of the recording image signal to a 
specified plurality of said external connection 
terminals; and 

said access control means is adapted for parallel 
transmission of the writing data for said memory access 
20 means to said plurality of external connection 

terminals in which the recording image signal is 
parallel entered. 



23. A printing apparatus according to claim 23, 
wherewAsaid recording execution means includes a heat 
gener\tifli\ element for recording. 
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28^, A printing apparatus according to claim 27, 
wherein \he recording is executed by discharging ink by 
the heat ot said heat generating element. 



29. A printing apparatus according to claim 24, 
\ wherein said recording execution means includes a heat 
\. generating element for recording. 



3\>. A printing apparatus according to claim 29, 
wherein V;he recording is executed by discharging ink by 
the hat o\ said heat generating element . 



A head substrate of a printing head 
detacha^ly mounted on a printer main body, comprising: 
15 plural external connection terminals for 

externally \entering various signals and a driving 
electric powc 

recording execution means for executing a 
recording operation according to the various signals 
20 and the driyipg ei^ctric power externally entered into 
said externa^ #^nnedtf;ion terminals; 

data memS^ry meanly for executing data writing and 
data readout; 

memory access means ^for executing the data writing 
25 into said data memory meansyn response to the various 
signals and the driving electric power externally 
entered into said external connection terminals and the 
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iata readout corresponding to the various signals; and 

writing inhibition means for permanently disabling 
th^ data writing into said data memory means by said 
mem6ry access means . 



10 



A head substrate according to claim 31, 

wherein: 

said\ writing inhibition means is adapted for 
cutting of\ an electric power wiring for supplying the 
driving electric power for data writing from said 
external conniption terminals to said memory access 
means , 



33. A head substrate according to claim 31, 
15 further comprising : 

common teijmj^al firing means for connecting said 
memory access m^ans an\l said recording execution means 
to a common external connection terminal. 



20 34. A head substrate\ according to claim 31, 

wherein: 

said external connection terminals receive, at one 
thereof, from the exterior, anXaccess permission signal 
for permitting the data writing y 
25 said memory access means executes data writing 

into said data memory means when th\ access permission 
signal is externally, entered from saiX external 
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connection terminal; and 

said writing inhibition means is adapted for 
cutting off an electric power wiring for supplying the 
driving electric power for data writing from said 
extersnal connection terminal to said memory access 
means , 
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35. \ A head substrate according to any of claims 
31 to 34, Vherein: 

said memory access means writes data of plural 
kinds in succession in said data memory means; and 

said writing inhibition means individually 
disables data overwriting for the data of the plural 
kinds written in Succession in said data memory means 
by said memory Xccze^s means, 




36. A head\subs*tt{:ate according to any of claims 
31 to 34, wherein: 

said plural external connection terminals 
externally receive, as theXyarious signals, a binary 
logic signal corresponding vo whether or not to execute 
the recording, a recording ima^ge signal and a clock 
signal; 

said recording execution mea\s is adapted for 
executing a recording operation by ^externally receiving 
the recording image signal and the c^ock signal when 
said binary logic signal externally entfered from said 
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external connection terminals is in a first state; and 
\ said memory access means is adapted for executing 
atueast either of data writing into or data readout 
from said data memory means at a timing corresponding 
5 to tHe clock signal, when said binary logic signal 
externally entered into said external connection 
terminal is in a second state. 

37. A head substrate according to any of claims 
10 31 to 34, wfterein: 

said recording execution means is adapted for 
executing a recording operation based on the recording 
image signal serially entered into a specified one of 
said external connection terminals; and 

15 said m^hjpry aacess means is adapted for writing 

data, serial^rtentered from said specified one of said 
external connection terminals, into said data memory 
means, and serially outputting the data read from said 
data memory means to said specified one of said 

20 external connection terminals. 

38. A head substrate according to any of claims 
31 to 34, wherein: \ 

said recording execution means is adapted for 
25 executing a recording operation ba^ed on the recording 
image signal parallel entered into Specified ones of 
said external connection terminals; arvd 
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said memory access means is adapted for writing 
data, parallel entered from said specified plurality of 
said external connection terminals that parallel 
receive Ahe recording image signal, into said data 
memory means, and for serially outputting the data, 
read from said data memory means, to said specified 
plurality on said external connection terminals that 
parallel receive the recording image signal. 

10 39. A head substrate according to claim 36, 

wherein the clock signal for executing the recording 
operation a^k the Vlock signal supplied to said memory 
access mean& us«§d in common, 

15 40. A printing Head detachably mounted in a 

printer main body, comprising a head substrate 
according to any of claims 31 to 34. 

41. A printing head according to claim 40, 
20 wherein said recording execution means includes a 
recording element for recordii 



25 



42. A printing head accord^ig to claim 41, 
wherein said recording element is ^ heat generating 
element . 



43. A printing head according to claim 42, 
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therein the recording is executed by discharging ink by 
le heat of said heat generating element. 

44. A printing head detachably mounted in a 
printer main body, comprising a head substrate 
according to claim 36. 



10 



45. \ A printing head detachably mounted in a 
printer main body, comprising a head substrate 
according \o claim 37. 
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46. A fcrinting head detachably mounted in a 
printer n^a^r^ Bjody, comprising a head substrate 
according%d° claim 38 , 

47. A printing head detachaby mounted on a 
printer main body A comprising : 

plural external, connection terminals for 
externally entering \arious signals and a driving 
electric power; 

recording executioVi means for executing a 
recording operation according to the various signals 
and the driving electric power externally entered into 
said external connection terminals; 

data memory means capablV of data readout; and 

memory access means for reading data stored in 
said data memory means; 
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therein said memory access means is rendered, by 
writing inhibition means, permanently incapable of data 
writing\into said data memory means. 

48. \A printing head according to claim 47, 
wherein sa\d recording execution means includes a 
recording element for recording, 

49. A pi^Lnting head according to claim 48, 
10 wherein said recording element is a heat generating 

element , 



15 



50. A printing head according to claim 49, 
wherein the recording is executed by discharging ink by 
the heat of sa4d\taf'eal\ generating element. 



51. A method for producing a printing head 
detachably mounted on a Winter main body, comprising: 
a step of preparing a head substrate including 
20 plural external connection ^terminals for externally 

entering various signals anck a driving electric power; 
recording execution means f on executing a recording 
operation according to the various signals and the 
driving electric power externally entered into said 
25 external connection terminals; da^fa memory means 

capable of executing data writing &nd data readout; 
memory access means for executing tWg data writing into 
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said data memory means in response to the various 
aignals and the driving electric power externally 
entered into said external connection terminals and 
executing the data readout corresponding to the various 
signals; and writing inhibition means for permanently 
disabling the data writing into said data memory means 
by saia memory access means; 

a step of executing data writing into said data 
memory means by said memory access means; and 

a writing inhibition step of permanently 
disabling, Vy said writing inhibition means after the 
data writing\ the data writing into said data memory 
means by said\memory access means . 

52. Skmethfed for producing the head substrate 
according -rapNclaim 51, wherein: 

said writing inhibition means is adapted for 
cutting off an electric power wiring for supplying the 
driving electric powerv for data writing from said 
external connection terminals to said memory access 
means . \ 

53. A method for producing the head substrate 
according to claim 51, whereo^n: 

said writing inhibition means is adapted for 
cutting off a signal wiring for connecting said 
external connection terminals, externally receiving an 
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iccess permission signal for permitting the data 
-iting, and said memory access means. 



10 



54. A method for producing the head substrate 
according to any of claims 51 to 53, wherein: 

lid data writing step writes data of plural kinds 
in succession in said data memory means by said memory 
access mqans ; and 

said Writing inhibition step individually disables 
data overwriting for the data of the plural kinds 
written in succession in said data memory means by said 
memory access \means . 



55. A methbd for producing a printing head 
15 detachably mounted on a printer main body, comprising: 
a ste© q# preparing a printing head including 
plural exte$Jia^ connection terminals for externally 
entering various signals and a driving electric power; 
recording execution meaiis for executing a recording 
20 operation according to the various signals and the 
driving electric power externally entered into said 
external connection terminal^; data memory means 
capable of executing data writing and data readout; 
memory access means for executing the data writing into 
25 said data memory means in response to the various 
signals and the driving electric pqwer externally 
entered into said external connection terminals and 
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executing the data readout corresponding to the various 
signals; and writing inhibition means for permanently 
disabling the data writing into said data memory means 
by said memory access means; 
5 \a step of executing data writing into said data 

memory\means by said memory access means; and 
a Witing inhibition step of permanently 
disabling,, by said writing inhibition means after the 
data writing, the data writing into said data memory 
10 means by said memory access means. 

56. A method for producing the printing head 
according to claim 55, wherein: 

said wnrj^ina inhibition means is adapted for 
15 cutting off sm electric power wiring for supplying the 
driving electric power for data writing from said 
external connection terminals to said memory access 
means . \ 

20 57. A method for producing the head substrate 

according to claim 55, wherein: 

said writing inhibition^ means is adapted for 

cutting off a signal wiring fqr connecting said 

external connection terminals, Externally receiving an 
25 access permission signal for permitting the data 

writing, and said memory access mearis. 
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58. A method for producing the printing head 
according to any of claims 55 to 57, wherein: 

said data writing step writes data of plural kinds 
in succession in said data memory means by said memory 
access means ; and 

said writing inhibition step individually disables 
data overwriting for the data of the plural kinds 
written in succession in said data memory means by said 
memory access nieans . 

59. A primming apparatus comprising: 
a printing head according to claim 44; 
input means for individually transmitting various 
signals respectively\ to a plurality of said external 
connection terminals \>f said printing head, thereby 
causing said l£^c<prding\ execution means to execute a 
recording oper^tXon; ani 

memory readout meanJs for transmitting various 
signals to said plural external connection terminal of 
said printing head, thereby; causing said memory access 
means to execute the data readout. 



60. A printing apparatus^ comprising : 
a printing head according tso claim 45; 
25 input means for individually^ transmitting various 

signals respectively to a plurality of said external 
connection terminals of said printing head, thereby 
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aausing said recording execution means to execute a 
recording operation; and 

\ memory readout means for transmitting various 
signals to said plural external connection terminals of 
5 said printing head, thereby causing said memory access 
means to execute the data readout . 

61. \a printing apparatus comprising: 
a printing head according to claim 46; 
10 input mteans for individually transmitting various 

signals respectively to a plurality of said external 
connection terminals of said printing head, thereby 
causing said recording execution means to execute a 
recording o^erfct ion ; and 
15 memory ^e^dout\ means for transmitting various 

signals to said plural external connection terminals of 
said printing head, thereby causing said memory access 
means to execute the data readout. 

20 62. A printing apparatus comprising: 

a printing head according to claim 44; 
wherein said recording rnput means is adapted for 
individually transmitting a binary logic signal of a 
second state and various signals^ such as a recording 
25 image signal and a recording cIockv signal respectively 
to a plurality of said external connection terminals of 
said printing head; and 
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3 aid memory readout means is adapted for 
-transmitting the binary logic signal of the second 
state and the memory clock signal, etc. to the 
pluralitAof said external connection terminals of said 
5 printing hlead . 

63. A printing apparatus comprising: 
a printing head according to claim 45; 

wherein said recording input means is adapted for 
10 serially transmitting the recording image signal to a 
specified one of\said external connection terminals of 
said printing heaq.; and 

said m^rhory readout means is adapted for serially 
receiving tnfeyCtata read by said memory access means, 
15 from the specified one of said external connection 

terminals that serialise receives the recording image 
signal. \ 

64. A printing apparatus comprising: 
20 a printing head according to claim 46; 

wherein said recording input means is adapted for 
parallel transmission of the recording image signal to 
a specified plurality of said external connection 
terminals; and \ 
25 said memory readout means is adapted for parallel 

reception of the data read by said memory access means, 
from the specified plurality of said external 
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connection terminals that receives in parallel the 
recording image signal, 

>5. A printing apparatus comprising: 
aV>rinting head according to claim 47; and 
mearVs for driving said printing head. 
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66. A Sprinting apparatus according to claim 65, 
whereinV i^cording execution means includes a 

recording e^emefcat for recording. 



15 



67. A printing apparatus according to claim 66, 
wherein recording elepient is a head generating element 
and ink is discharged by the heat generated by said 
heat generating element . 



